Mechanisms of phenytoin-induced toxicity in freshly isolated rat hepatocytes and the protective effects of taurine and/or melatonin.
Phenytoin is a widely used antiepileptic drug. However, hepatotoxicity is one of its adverse effects reported in some patients. The mechanism(s) by which phenytoin causes hepatotoxicity is not clear yet. This study was designed to evaluate the cytotoxic mechanism(s) of phenytoin toward rat hepatocytes (whose cytochrome P450 enzymes had been induced by Phenobarbital). Furthermore, the effect of taurine and/or melatonin on this toxicity was investigated. Cell death, reactive oxygen species (ROS) formation, lipid peroxidation (LPO), and mitochondrial depolarization were monitored as toxicity markers. Results showed that phenytoin caused an elevation in ROS formation, depletion of intracellular reduced glutathione, increase in cellular oxidized glutathione, enhancement of LPO, and mitochondrial damage. Taurine (1 mM) and/or melatonin (1 mM) administration decreased the intensity of cellular injury caused by phenytoin. This study suggests the protective role of taurine and/or melatonin against phenytoin-induced cellular damage probably through their reactive radical scavenging properties and their effects on mitochondria.